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Abstract 
Mobile devices and Internet usage are now common 
in most parts of the world.  Archives and other 
cultural agencies are challenged by the increasing 
amounts, and complexity, of digital content. New 
strategies are being developed and promoted to 
enable digital acquisition and preservation. The 
National Film and Sound Archive of Australia 
(NFSA) is examining and addressing acquisition 
and preservation challenges for a range of complex 
digital content, within available resources. This 
paper will discuss issues associated with a range of 
multi-platform content with reference to selected 
case studies. 
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Introduction 
Digital technologies have become ubiq-
uitous, with an ever-increasing number 
of people creating and using digital con-
tent [1]. The NFSA acquires nearly 200 
Australian feature films annually. 
Around 40 of these are digital, each av-
eraging two terabytes [2]. In Australia, 
collecting institutions typically represent 
the historical divisions between the vari-
ous cultural industries and agencies. 
Archives, libraries, museums and galler-
ies are part of the memory sector, but the 
roles and business drivers of these organ-
isations differ according to their inter-
ests. Australia currently has no national 
legal deposit legislation for audiovisual 
materials [3]. The NFSA selectively 
archives [4] a representative sample of 
Australia’s audiovisual heritage, span-
ning feature films, broadcast content, 
published audiovisual material and mul-
ti-platform works [5]. Selection is guided 
by principles outlined in the NFSA’s 
Collection Policy [6], such as cultural 
significance [7]. It is important to note 
that our Collection Policy does not cover 
all forms of audiovisual practices. A 
formal Deliverables Deed [8] which 
mandates archival deposit of funded 
productions [9] has been negotiated with 
the federal funding agency Screen Aus-
tralia and adopted by a number of state 
agencies [10]. We do not collect games 
and at present there is no clear mandate 
for any specific government institution 
in Australia to do so. Our focus is on 
works where the “audiovisual experi-
ence” is the primary element.  
Audiovisual material then and 
now 
Fundamental changes in audiovisual 
production and delivery challenge tradi-
tional archival models. Collecting insti-
tutions can no longer wait until a work 
has been presented and then archive the 
results. For example, feature films used 
to arrive on reels of film or video tapes 
(Fig. 1). Now “films” are delivered on a 
variety of digital media, ranging from 
LTO [11] tapes through to USB flash 
drives (Fig. 2). In the same way that the 
physical carriers that film arrives on 
have changed, the way that content is 
stored on a carrier has also been trans-
formed. Traditionally, analogue film had 
a base (polyester or nitrate) that con-
tained a sequence of still images and an 
optical sound track. Feature films are 
primarily distributed commercially as a 
Digital Cinema Package (DCP) [12]: a 
sequence of separate image and audio 
files in MXF [13] wrappers plus an asset 
map, playlist and a volume index in 
XML [14]. In addition, as our case stud-
ies show, feature films are often accom-
panied by networked media (e.g. 
websites and apps), delivered via the 
Internet or FTP [15]. These fundamental 
changes in the way that audiovisual ma-
terial is created, delivered and stored 
means that we need to actively engage 
with content creators as early in the pro-
duction process as possible to identify 
the best preservation approaches for their 
work. The ABCDE Model (Fig. 3) being 
developed by the NFSA is one response 
to managing these changes. 
Collecting Networked Media 
Networked media is a broad and over-
arching term. For our purposes, the 
NFSA defines networked media as: 
“…content which is created, distribut-
ed and used on mobile devices or net-
worked computers, predominantly via 
the Internet and wireless services. It is 
distinguished from traditional one-to-
one telecommunications, and from 
one-to-many broadcast networks, by 
being a global array of publically ac-
cessible many-to-many networks 
which enables participation and con-
tribution of content.” [16] 
Archiving networked media builds on 
our extensive experience in acquiring 
and preserving complex analogue linear 
content, and is also made possible by our 
large-scale digital storage infrastructure 
(that includes backup and redundancy 
mechanisms). We predominantly aim to 
acquire networked media, however we 
have also archived complex non-
Fig. 1. Analogue film reels. (© National Film and Sound Archive of Australia. Photo © 
Trevor Carter.) 
networked content (such as interactive 
multimedia CD-ROMs), interactive au-
diovisual installations and works incor-
porating data from sensors systems (e.g. 
Lynette Wallworth’s digital work Coral: 
Rekindling Venus [17] for planetarium 
dome environments). As a partner organ-
isation in the National Library of Aus-
tralia’s (NLA) PANDORA [18] project, 
the NFSA has been archiving websites 
related to Australian audiovisual culture 
since 2001. 
Sustainability must be considered as 
part of any archival selection process. 
Issues inherent in the preservation of all 
audiovisual content (such as encryption, 
proprietary formats and technological 
redundancy) are ongoing concerns and 
must also be addressed in the course of 
digital stewardship [19]. Memory sector 
organisations must now deal with: ongo-
ing management and active preservation 
of complex digital content (such as mul-
ti-platform works); the lack of scalability 
of current archival practices; curatorial 
selection processes in the digital space; 
and, problems caused by the lack of ex-
plicit donor guidelines to support acqui-
sition processes. 
Developing Proactive Approach-
es: The ABCDE Model 
Changes in production and delivery 
technologies have required correspond-
ing changes to the NFSA’s approach to 
archival thinking. The NFSA is develop-
ing a Networked Media Strategy to in-
form the acquisition and preservation of 
digital material. As part of this strategy 
we are reviewing existing models used to 
address the curation, description, docu-
mentation, management and preservation 
of complex works [20]. We are develop-
ing the ABCDE Model for Curation and 
Content Management (Fig. 3) to support 
curatorial and technical assessments. 
Based on the principles and concepts of 
the three-tiered Fédération Internationale 
des Archives du Film (FIAF) preserva-
tion model [21], our evolving model is 
both conceptual and technical in nature. 
It will inform the ongoing management 
of our collection materials. 
The ABCDE Model (Fig. 3) is multi-
layered; it classifies the inherent and 
temporal attributes of analogue and digi-
tal items [22] into five levels that inform 
acquisition and collection management 
decisions. These decisions must be made 
regarding various attributes of an audio-
visual item: the quality and technology 
(including complexity); its role in crea-
tive development (at all stages of pro-
duction and reuse); sustainability; and, 
the delineation of its role and usage in an 
archive. 
The following examples show how a 
particular item (or format) may be 
ranked differently against various types 
of attributes. 
Quality 
• Highest: 70mm film, 8k RAW 
files, 32 bit 384kHz PCM 
[23] audio 
• High: 35mm negative film, 24 
bit 96kHz PCM audio 
• Medium: MPEG-4 Hi444PP, 
16 bit 44.1kHz PCM audio 
• Low: DVD, DVB [24], mp3 
128 kbs 
• Lowest: 384 kbs h.263 video 
link, low bitrate mp3 
Production 
• Unconformed and preproduc-
tion items: field recordings, 
camera tapes, P2 cards, 
scripts, storyboards 
• Production items: AVID pro-
ject files, Digital Multitrack 
Audio, Music and Effects 
submasters  
• Complete, full-resolution mas-
ters: Composite Dupe-Neg, 
MXF-Op1a 
• Items packaged for commercial 
distribution: film-print, 
DVD, CD 
• Lower quality derivatives: 
thumbnail image 
Fig. 3. The NFSA’s evolving ABCDE Model. (© National Film and Sound Archive of 
Australia.) 
Fig. 2. Physical format digital carriers. (© National Film and Sound Archive of Austral-
ia. Photo © Trevor Carter.) 
Sustainability 
• Highest: stone tablets and pyr-
amids 
• High: BWF [25], PNG [26], 
TIFF [27] 
• Medium: celluloid phonograph 
cylinders, U-matic video, 
unencrypted DCPs 
• Low: wax phonograph cylin-
ders, 2” Quadruplex video, 
Pro-Res 
• Lowest: iOS apps, encrypted 
DCPs 
Archival Usage 
• Level A (acquisition and au-
thoring): camera negative 
film, RAW files 
• Level B (complete, full-
resolution masters): D1 vid-
eo, ¼” audio tape 
• Level C (commercial or com-
pressed): DV AVI [28], CD, 
vinyl disc 
• Level D (lower quality deriva-
tives): DVD, mp3, audio 
cassette 
• Level E (elements): out-takes 
and items such as text or still 
images from a webpage 
Acquiring a range of items from all 
levels of the ABCDE Model (which is 
not always possible) maximises opportu-
nities for sustainable access, repurposing 
and re-presentation. In general, it is easi-
er to preserve Level B [29] items and to 
use copies to derive or enable subsequent 
access outcomes. Level D [30] items are 
typically only acquired when no other 
options are available. Level C [31], Lev-
el A [32] and Level E [33] items should 
support the long-term preservation and 
access to archival material. It may also 
provide context, to enhance opportuni-
ties for researchers, producers and con-
tent creators to repurpose and re-present 
their work for future audiences. 
Content Creators as Digital Cu-
rators 
Due to the complexity of contemporary 
digital works (including multi-platform 
content), artists and creators can no 
longer simply submit their works to a 
collecting institution at the completion of 
a project. It is increasingly necessary to 
consider the archiving requirements of 
the work throughout the entire creation 
process. The NFSA encourages artists, 
creators and producers to reference re-
sources including How To Write a 
Transmedia Production Bible [34] and 
the Electronic Arts Intermix Resource 
Guide [35] as well as using a Sheer Cu-
ration approach [36]. The curation of 
digital data should be embedded into the 
development phases of the work’s 
lifecycle, ensuring that appropriate 
metadata and documentation are created 
along the way.  
Where a Deliverables Deed is in 
place, requested materials include the 
work plus a range of documentation and 
information (such as an Electronic Press 
Kit [EPK] and scripts) [37]. To suitably 
support archiving a complex digital ob-
ject, a range of additional materials [38] 
(documenting and supporting the work 
itself) are also likely to be required. The-
se include: 
Documents and Elements 
• Video Screen Captures [39] 
(VSC) 
• Screen captures [40] 
• Storyboards [41] 
• Wireframes [42] 
• Creator statements [43] 
• Audience experience documen-
tation [44] 
Descriptive and Rights Information 
• Credits [45] 
• Rights [46] 
Functional, Structural and Tech-
nical Details 
• Structural information [47] 
• Structural maps [48] 
• System diagrams [49] 
• Production workflow diagrams 
[50] 
• Functional specifications [51] 
• Technical requirements [52] 
• Technical specifications [53] 
• Interaction behaviours [54] 
• Instructions and guides [55] 
Any additional lists of assets [56], 
metadata [57] plus checksums [58] are 
also important. If the work requires ex-
ternal inputs, such as a dataset or if it is 
sensor-driven, it would also be advisable 
to include an example dataset or a bit-
stream of the raw sensor data. This may 
enable the work to be re-presented in the 
future. 
As well as content creators becoming 
citizen curators, archivists need to be-
come more engaged in the creative pro-
cess. Collecting and archiving digital 
multi-platform content (such as apps), is 
a relatively new activity for the NFSA 
and this content is typically being ac-
quired via a formal Deliverables Deed 
[59]. We are expanding our expertise in 
dealing with this material by learning 
from each new acquisition. The follow-
ing case studies (acquired via Delivera-
bles Deeds) were selected for the variety 
of items (and formats) submitted. They 
demonstrate some of the issues we are 
facing, and enable us to develop more 
detailed information to provide to pro-
ducers; assisting them with submitting 
complex digital content. 
Case Study 1: A Cautionary Tail 
A Cautionary Tail [60] featuring Cate 
Blanchett, David Wenham and Barry 
Otto, was originally conceived as an 
animated short film [61], which premi-
ered at the 2013 Flickerfest in Sydney. 
Images were created from digitally-
Fig. 4. A Cautionary Tail, iPad app still, 2013. (© RAWR Media.) 
tracked stop motion animation of a min-
iature set with 3D characters rendered in 
AutoDesk software. This was subse-
quently developed into an interactive 
children’s story iPad app (Fig. 4.). 
In addition to the short film, multi-
platform files received by the NFSA 
included: a VSC; audiovisual elements, 
annotated storyboard image stills (Fig. 
5.); and text files indicating various in-
teractive behaviours. The NFSA did not 
receive the binary iPad app, technical 
specifications (e.g. production workflow 
documents) or details of the platforms 
and versions the app was developed for. 
The VSC (Fig. 6.), which displays the 
user experience and interaction behav-
iours, was created during the testing 
phase of the (final) beta app. It demon-
strates some of the interaction aspects of 
the app and provides a reasonable repre-
sentation of the work. 
Although a Digital Picture Exchange 
(DPX) sequence was not created as part 
of the original production chain, the pro-
ducers created and supplied DPX files to 
the NFSA, based on their understanding 
of the NFSA’s Deliverables Deed. This 
created additional, unnecessary work for 
the production company and highlights 
the need for greater communication at an 
earlier stage in the process. Through 
consultation we were able to obtain a 
range of required digital items. However 
in order to fully understand the work, a 
personally purchased copy of the app 
allowed us to gain valuable insight. Due 
to the NFSA’s close working relation-
ship with the producer, it is anticipated 
that we will be able to obtain additional 
materials (e.g. technical information 
documents, the binary app file and the 
fully resolved website). 
Fig. 5. A Cautionary Tail, iPad app storyboard still describing interaction behaviours, 2013. (© RAWR Media.) 
 
Fig. 6. A Cautionary Tail, iPad app video screen capture still, 2013. (© RAWR Media.) 
Case Study 2: The Gradual De-
mise of Phillipa Finch 
The Gradual Demise of Phillipa Finch 
[62] is a 17-part multi-platform 2D ani-
mation created by Emma Magenta (that 
first aired on ABC Television in 2011). 
In addition to the animation, other multi-
platform components included: an iPh-
one game app; two websites; The Wak-
ing Heart (a hybrid interactive 
installation); and, an iPhone app ena-
bling users to interact with the installa-
tion. The second website specifically 
associated with The Waking Heart instal-
lation is no longer available online. 
Files received by the NFSA included: 
the binary iOS app; a VSC walkthrough 
of the iOS game app; selected audiovisu-
al and image elements (some in proprie-
tary formats such as Adobe Illustrator 
[Fig. 7.]); a zipped file (ZIP) of the web-
site (including hidden system files and 
code subversion files [SVN]) plus addi-
tional documentation (including a high-
level website storyboard [Fig. 8.]). 
This is one of the earliest examples of 
a multi-platform work acquired by the 
NFSA [63] and it was submitted with 
limited supporting documents. For us to 
facilitate the ongoing management and 
long-term preservation of this type of 
multi-platform work (other than main-
taining access to the VSC), we may need 
to obtain further technical specifications. 
Case Study 3: The Sapphires 
Soul Sync App 
The Sapphires Soul Sync [64] app is an 
interactive iOS app (produced by Digital 
Arts Network Sydney) that accompanies 
the 2012 release of the award winning 
Australian feature film The Sapphires. 
The NFSA received: a short promotional 
video about the app and how to use it 
(Fig. 9.); screen captures of the app (Fig. 
10.); and, server-side and client-side 
code. We did not receive the binary iOS 
app, a VSC (representing the interaction 
behaviours or the user experience) or 
technical documentation. Without tech-
nical documentation, it is difficult to 
confirm whether the various code files 
that were submitted could be recompiled 
into the app. 
The app is dependent on functionali-
ties only available on certain models of 
Apple mobile devices. For example, it 
requires a front-facing camera and stores 
photos in the Photo Album on the client 
device. Downloading and using the free 
Fig. 7. The Gradual Demise of Phillipa Finch, website character element, 2011. (© Em-
ma Magenta, Based on Birds.) 
 
Fig. 8. The Gradual Demise of Phillipa Finch, website storyboard, 2011. (© Emma Magenta, Based on Birds.) 
app was the only way to discover these 
limitations. As technical information 
(describing these dependencies) was not 
supplied, this app may be difficult to 
support in the future. 
Case Study 4: Storm Surfers 3D 
Storm Surfers 3D [65], a film about surf-
ers seeking out and riding gigantic 
waves, premiered as a 3D movie in 
2012. A series of webisodes, a website, 
an eBook and a mobile game (for iOS 
and Android) were also created [66]. 
This was the first stereoscopic movie we 
have received, and it raised issues of 
sustainability. We archived the Digital 
Cinema Distribution Master (DCDM) as 
TIFF images for the left and right eye 
[67] to allow the film’s stereoscopic 
effects to be recreated in future formats. 
Storm Surfers was delivered to cine-
mas as a DCP; a complex digital object. 
For archival purposes, it is important to 
understand the stages of a DCP produc-
tion chain. A DCP consists of a series of 
separate image and audio files in MXF 
wrappers plus an asset map, playlist and 
volume index in XML. To produce a 
DCP, a Digital Intermediate (DI) is cre-
ated (made up of a series of high-res 
uncompressed images and a collection of 
audio files). From the DI a DCDM is 
produced; usually a series of TIFF files 
in the XYZ colour space, with accompa-
nying audio files. The DCDM is used to 
produce the DCP — the moving images 
ultimately seen on the cinema screen. 
These files are often encrypted. Due to 
the difficulties presented by preserving 
encrypted material the NFSA does not 
currently collect encrypted files. 
Storm Surfers’ DCDM contained ap-
proximately 270,000 TIFF images (ap-
proximately five terabytes of data), 
which stretched the hardware and stor-
age capacities of the NFSA’s ingest sys-
tems. In addition, the image files, the 
website, webisodes and television epi-
sodes all arrived on the same eight tera-
byte hard drive. The NFSA has a number 
of separate (specialised) sections based 
on traditional production chains (film, 
sound etc.). With all the material arriving 
on one large hard drive, ingest had to be 
handled by one area (the film section). 
This challenged our traditional (section-
based) approach to archiving, providing 
an opportunity to examine the ways in 
which communication can be improved 
across areas. 
Conclusion 
Collecting institutions and cultural in-
dustries are constantly adapting to new 
modes of production, advances in digital 
content creation and technological inno-
vation. These case studies have taught us 
that while we are making progress in 
archiving multi-platform content, there is 
still a considerable way to go. Archivists 
and curators must continue to develop 
emerging models, create standards and 
processes (based on established princi-
ples), and take into account the increas-
ing complexity and continued evolution 
of media technologies. Likewise, crea-
tors and producers must build an aware-
ness of digital archiving requirements. 
Good communication between creators 
and archivists is key. 
Our hope is that this paper will inform 
and encourage creative producers to 
contact collecting institutions, like the 
NFSA, early in the production process. 
As cultural custodians, collecting institu-
tions need to work in partnership with 
artists and creators, exchanging 
knowledge and experience in order to 
achieve the best outcomes for long-term 
sustainability of digital content. 
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